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MEMORANDUM FOR F I L E  

On Oc tobe r  2 6 ,  1 9 6 7 ,  W .  B. Thompson and P .  L .  Chandeysson 
m e t  w i t h  K .  C a s a n i ,  M .  G r a m ,  J .  Lonborg, and M .  Communtzis a t  

P J P L  t o  d i s c u s s  l a n d e r  p r o b e  c o n c e p t s  f o r  Mars. I n  p a r t i c u l a r ,  
a working group t h a t  i n c l u d e d  Ames, L R C ,  GSFC, and J P L  c a r r i e d  
o u t  a f e a s i b i l i t y  s t u d y  e a r l i e r  t h i s  y e a r  which l e d  t o  t h e  con- 
c e p t u a l  d e s i g n  o f  a Mars s u r f a c e  i m p a c t i n g  l a n d e r  p r o b e .  The 
s t u d y  was aimed a t  a Mar ine r  Mars 1 9 7 1  m i s i o n .  Using advanced 
development  f u n d s ,  JPL has gone ahead w i t h  t h e  f a b r i c a t i o n  and 
t e s t i n g  o f  s e v e r a l  key  e l emen t s  of  t h e  t o t a l  p r o b e  sys t em.  

0 

The t o t a l  weight  of t h e  p robe  sys tem i s  a b o u t  350 l b s . ,  
which i s  w e l l  w i t h i n  t h e  weight  c a p a b i l i t y  o f  t h e  A t l a s / C e n t a u r  
l a u n c h  v e h i c l e .  It i s  c o n f i g u r e d  to be c a r r i e d  on a Mar ine r  ' 6 9  
c l a s s  s p a c e c r a f t  i n  a p o s i t i o n  c u r r e n t l y  occup ied  by t h e  s o l a r  
p a n e l s  and h i g h  g a i n  a n t e n n a .  The sys tem i s  composed o f  a n  
e n t r y  c a p s u l e  and a n  impac t ing  l a n d e r .  The e n t r y  c a p s u l e  makes 
a t m o s p h e r i c  measurements  d u r i n g  d e s c e n t ,  t r a n s m i t s  data t o  t h e  
f l y b y  probe  a t  500 b i t s / s e c ,  and i s  d e s t r o y e d  on impac t .  The 
i m p a c t i n g  l a n d e r  i s  p u l l e d  o f f  t h e  e n t r y  c a p s u l e  by a p a r a c h u t e  
which i s  dep loyed  a t  abou t  Mach 1. The l a n d e r  weighs abou t  50 l b s . ,  
i n c l u d i n g  a b o u t  1 3  l b s .  o f  s c i e n c e .  It i s  a washer-shaped d e v i c e  
p a r t i a l l y  encased  i n  about  7 l b s .  o f  balsa  wood impact  l i m i t e r .  
The communicat ions and power subsys tems a r e  s i z e d  t o  t r a n s m i t  a 
t o t a l  of 600  b i t s  d i r e c t l y  t o  ear th  a t  t h e  r a t e  of  1 b i t / s e c .  
S c i e n t i f i c  da ta  on winds ,  p r e s s u r e ,  t e m p e r a t u r e ,  water v a p o r ,  and 
low-mass a t m o s p h e r i c  c o n s t i t u e n t s  would be c o l l e c t e d  o v e r  a d i u r -  
n a l  c y c l e ,  i n  a d d i t i o n  t o  i n i t i a l  s u r f a c e  b e a r i n g  s t r e n g t h  measure-  
ment s .  

Examples o f  components which J P L  i s  d e v e l o p i n g  and  
t e s t i n g  i n c l u d e  s t e r i l i z a b l e  b a t t e r i e s  which w i l l  s u r v i v e  a 
2500 "g" impact  d e c e l e r a t i o n ,  t h e  e n t r y  c a p s u l e  a r e o - s h e l l  and 
heat s h i e l d ,  and a gas chromatograph f o r  a t m o s p h e r i c  gas a n a l y s i s .  
High "g" l o a d  b a t t e r y  c e l l s  a r e  j u s t  b e g i n n i n g  t o  s u r v i v e  t h e  
s t e r i l i z a t i o n  h e a t i n g  p r o c e s s .  
p l e t e d  and w i l l  b e  s e n t  t o  Avc 
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The e n t r y  s h e l l  i s  n e a r l y  com- 
t o  have t h e  heat  s h i e l d  a p p l i e d  
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w i t h i n  a c o u p l e  of  months.  C r i t i c a l  p a r t s  of  t h e  g a s  chromato-  
g r a p h  have s u r v i v e d  impact  t e s t i n g  a t  s e v e r a l  t housand  " g t s " .  

JPL e x p e c t s  t h a t  an  assembled p robe  s y s t e m  w i l l  be  
p u t  t h r o u g h  many of t h e  normal s p a c e c r a f t  t e s t s  d u r i n g  the  
f i r s t  h a l f  of 1 9 6 8  a t  abou t  t h e  same t i m e  t h e  Mar ine r  1969 
s p a c e c r a f t  a re  go ing  t h r o u g h  a s imi l a r  b u t  more v i g o r o u s  t e s t  
s e r i e s .  J P L  has t a k e n  t h e  l a n d e r  p r o b e  concep t  o u t  of  t h e  
f e a s i b i l i t y  s t u d y  s t a g e  and i n t o  hardware  development  t o  
s h o r t e n  t h e  l e a d  t ime  i n  t h e  e v e n t  t h a t  N A S A  d e c i d e s  a p r o b e  
based  on t h i s  t e c h n o l o g y  shou ld  be c a r r i e d  on a p l a n e t a r y  
m i s s i o n .  The i m p l i c a t i o n  i s  t h a t  t h i s  p r o b e  c o u l d  be  r e a d y  
for a 1971 Mars f l y b y  m i s s i o n .  JPL a l s o  s t a t e d  t h a t ,  w i t h  
a n  expanded program, t h e  probe  c o u l d  b e  deve loped  i n  t i m e  
f o r  t h e  '69 Mars m i s s i o n s ,  a l t h o u g h  problems a s s o c i a t e d  w i t h  
t h e  i n t e g r a t i o n  of  t h e  probe  and f l y b y  bus  would p r o b a b l v  
r u l e  o u t  t h i s  p o s s i b i l i t y .  T h i s  i n d i c a t e s  t h a t  t h e y  do f e e l  
t h e y  u n d e r s t a n d  most o f  t h e  t e c h n o l o g i c a l  problems i n v o l v e d  
i n  t h e  p r o b e  development .  

1014-WBT- j a n  W .  B .  Thompson 
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